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Claims 

1. A base material for cosmetic products consisting of a cationic denatured starch with a 
quaternary nitrogen content of 1-5 wt%, which can be obtained by reacting a starch with a 
glycidyltrialkylammonium salt or a 3-halogeno-2"-hydroxypropyltrialkylammonium salt. 

2. The base material for cosmetic products described in Claim 1, in which the 
glycidyltrialkylammonium salt is a glycidyltrialkylammonium halide. 

3. The base material for cosmetic products described in Claim 1, in which the 
3-halogeno-2-hydroxypropyltrialkylammonium salt is a 
3-halogeno-2-hydroxypropyltrialkylammonium halide. 



* [Numbers in the right margin indicate pagination in the foreign text.] 



Detailed explanation of the invention 

This invention concerns a new base material for cosmetic products consisting of a 
cationic denatured starch. In more detail, it concerns a new cosmetic product base material 
consisting of a cationic denatured starch with a high quaternary nitrogen content and giving a 
satisfactory feel during application and upon completion of the application and also producing 
cosmetic products that are dermatologically stable. 

In recent years, there has been a tendency to widely use natural products or their 
derivatives as base materials for cosmetic products due to their excellent characteristics of not 
harming the human body and having an affinity for hair and skin. For example, hydrolyzed 
proteins, lanolins, vitamins, and their derivatives have been proposed as base materials for 
cosmetic products to be mixed into hair care products, such as shampoos and conditioners, for 
example, and skin care products, such as creams and lotions, for example, and for improving the 
feel when they are used, such as the smoothness, softness, slickness, and for satisfactory 
combing, for example, as well as for improving the styled condition and the finished feel, such as 
the softness and the shine, for example, after they are used. When these natural products and 
their derivatives are used as base materials, and cosmetic products are prepared, results that are 
anticipated can be obtained concerning the feel during application. However, particularly with 
hair care products, it is an actual circumstance that the anticipated effect cannot be obtained in 
the finished feel after application. The removal of this base material together with other 
components during washing away with water after application can be considered to be the cause 
of this because existing base materials do not possess a sufficiently large adsorption onto hair 
and skin. Accordingly, a better finished feel can be obtained by using a base material that has a 
satisfactory affinity for hair and skin and that cannot be easily removed through washing with 
water. 

As a result of diligent repeated research while paying attention to this point and 
developing a base material for cosmetic products that provides a satisfactory finished feel by 
staying on the skin and hair even after it is washed away when processed into shampoos and 
conditioners and can maintain a satisfactory finished feel over a long period of time in prepared 
skin care products, such as creams and lotions, etc., the inventors of this invention have 
discovered that certain types of cationic denatured starches have a large affinity for hair and skin 
and are satisfactory as base materials for cosmetic products, and this invention has been 
completed based on that knowledge. 

Cationic denatured starch has been conventionally used primarily as a paper 
strengthening agent, yield improving agent, filtration improving agent, and a coagulating agent 
in paper manufacturing. However, when existing cationic denatured starches are directly used as 
base materials for cosmetic products, such as shampoos, conditioners, and creams, for example, 
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almost no improvement is observed in the feel during application and at completion. Contrary to 
this, when a cationic denatured starch having a quaternary nitrogen content higher than that of a 
conventional type and which is obtained by reacting a starch with a glycidyltrialkylammonium 
salt or a 3-halogeno-2-hydroxypropyltrialkylammonium salt is used as the base material for 
cosmetic products, it was acknowledged that an improvement in feel during application and in 
the finished feel could be attained. 

Accordingly, this invention offers a base material for cosmetic products that consists of a 
cationic denatured starch with a quaternary nitrogen content of 1 -5 wt%, which can be obtained 
by reacting a starch with a glycidyltrialkylammonium salt or a 
3-halogeno-2-hydroxypropyltrialkylammonium salt. 

Starches of all origins including sweet potato starch, white potato starch, flour starch, 
corn starch, rice starch, and tapioca starch, for example, may be used as materials for the cationic 
denatured starch in this invention, and commercial products can be directly used. As the 
material, soluble starch (acid treated starch), which is a starch that is hydrolyzed through the 
utilization of an inorganic acid or an organic acid, may also be used. 

Examples of glycidyltrialkylammonium salts that can be reacted with a starch include 
glycidyltrimethylammonium chloride, glycidyltriethylammonium chloride, 
glycidylmethylethylammonium chloride, glycidylmethyldiethylammonium chloride, 
glycidyltripropylammonium chloride, glycidylmethylethylpropylammonium chloride, and 
equivalent bromides and iodides, for example. Examples of 
3-halogeno-2-hydroxypropyltrialkylammonium salts include 
3-chloro-2-hydroxypropyltrimethylammonium chloride, 
3-chloro-2-hydroxypropyltriethylammonium chloride, 
3 -chloro-2-hydroxypropyldimethyl ethyl ammonium chloride, 
3-chloro-2-hydroxypropylmethyldiethylammonium chloride, 
3-chloro-2-hydroxypropyltripropylammonium chloride, 

3-chloro-2-hydroxypropylmethylethylpropylammonium chloride, and equivalent bromides and 
iodides, for example. 

The reaction between a starch and a glycidyltrialkylammonium salt or a 
3-halogeno-2-hydroxypropyltrialkylammonium salt is obtained under the presence of an alkali 
catalyst, such as sodium hydroxide, for example, by adding a solution of a 
glycidyltrialkylammonium salt or a 3-halogeno-2-hydroxypropyltrialkylammonium salt into a 
starch suspension and neutralizing the reaction mixture after a heating reaction with an acid, such 
as a hydrochloric acid, for example. When a hydrophilic solvent, such as methanol, for example, 
is added to the reaction mixture, which is obtained in this manner, the cationic denatured starch 
begins to precipitate as a white solid. This is collected and dried. 



In this case, it is necessary to use reaction conditions for attaining a quaternary nitrogen 
content of the cationic denatured starch within a range of 1-5 wt%. A cationic denatured starch 
that contains quaternary nitrogen within this range has sufficient affinity for hair and skin. When 
the content of the quaternary nitrogen is less than 1 wt%, the affinity is insufficient, and the 
effect is not observed when actually used in shampoos, conditioners, and creams, etc. When the 
content of the quaternary nitrogen exceeds 5 wt%, a sticky feel occurs when a product is used, 
and not only does the feel during application deteriorate, but the anticipated level of 
improvement in the finished feel after application cannot be observed, and this is not 
economically beneficial as well. 

The cationic denatured starch obtained in the aforementioned manner contains quaternary 
nitrogen within a satisfactory range. Therefore, it has an excellent affinity for carboxylic radicals 
of proteins that make up hair and skin, and the adsorption onto hair and skin is significantly 
improved. Accordingly, when this is used in a conditioner, it displays an effect in coexistence 
with all cationic active agents including monoalkyltrimethylammonium salts and 
dialkyldimethylammonium salts, for example, and improvements in curl retention, combing 
smoothness, and luster, for example, after use in particular can be attained. When used in a 
shampoo, the cationic denatured starch in this invention is a polymer having a sufficient amount 
of quaternary nitrogen radicals, and forms a complex with anionic active agents that coexist. This 
complex is soluble in a aqueous solution where anionic active agents exist, and therefore, its 
stable existence is possible without deterioration of the outer appearance of commercial products 
at all. Moreover, a shampoo using the cationic denatured starch in this invention displays a 
dramatic effect for points like a decrease in the tenacity of foam and the squeaky feel of the hair 
and an improvement in the smoothness, for example, during its application and an improvement 
of the combing smoothness, curl retention, softness, and luster, for example, after it is applied. It 
is considered that the complex between the cationic denatured starch obtained through this 
invention and anionic active agents that are used displays sufficient adsorption onto hair just like 
a simple cationic denatured starch. When used in a shampoo, these effects change according to 
the anionic active agents that are used. The effect is most significant when used in combination 
with magnesium and calcium salts of alkylethoxy sulfates or alkyl sulfates or an ampholytic 
active agent, and the effect decreases in the order of triethanolamine salts and the sodium salts of 
alkylethoxy sulfates and alkyl sulfates. The cationic denatured starch in this invention, when it is 
dissolved in water, yields a smooth aqueous solution with a good clarity compared to another 
starch. Therefore, when mixed into a skin care product, such as a cream, for example, a 
satisfactory feel during application and final feel can be provided without deterioration of the 
outer appearance of the product. Furthermore, the adsorption oto the skin lasts, and a smooth and 
soft effect can be displayed for a long time. The mixing amount of the cationic denatured starch 



5 



in this invention into hair care products, such as shampoos and conditioners, for example, is 
satisfactory at 0.1-5 wt%. An ect is not sufficiently displayed when less than 0.05 wt%, and a 
sticky feel occurs when it is used with the feel during application deteriorating when over 5 wt%. 
A satisfactory mixing amount into skin care products, such as creams, for example, is 0.5-10 
wt%. 

The cationic denatured starch in this invention can be mixed into various types of 
cosmetic products like conventional hydrolyzed proteins, lanolins, vitamins, and their 
derivatives. Next, this invention will be explained in more detail in the application examples 
below. 

Application Example 1 

30 g of a white potato starch are dispersed into 150 g of a 50 wt% isopropanol aqueous 
solution, 9.9 g of a 15 wt% sodium hydroxide aqueous solution (0.2 times the molar weight of 
the starch) are added and heated at 45 °C for 1 h. Next, a glycidyltrimethylammonium chloride 
(will be abbreviated as GTA below) aqueous solution is added so that the effective component is 
14.0 g (0.5 times the molar weight of the starch), heated, and reacted at 50°C for 3 h. At the 
completion of the reaction, 4.2 g of concentrated hydrochloric acid (1.1 times the molar weight 
of the finished sodium hydroxide) are diluted by 1 50 g of a 50 wt% isopropanol aqueous solution 
and used for neutralization. After neutralization at room temperature for 1 h, the reaction solution 
is poured into 300 g of methanol, the reaction product is allowed to precipitate, and is filtered. 
The obtained sediment is repeatedly washed with 300 g of methanol 3 times, and the reaction 
product is dried under reduced pressure. 

The nitrogen content of the cationic denatured starch obtained in this manner is 
2.63 wt%, and the content of the ionic chlorine is 6.67 wt%. The degree of substitution (D.S.) of /4 
the cationic radical obtained from this nitrogen content in the equation below is 0.425. 
D.S. - 162.14 x nitrogen content (N%)/(1401-151.64 x nitrogen content (N%)) 

Application Example 2 

To check the mixing effect of the cationic denatured starch in this invention, 2 clear type 
shampoos including (A) a type wherein the cationic denatured starch is mixed with an anionic 
surface active agent of lauryl ether sulfate magnesium salt and (B) a type wherein the cationic 
denatured starch is not mixed with an anionic surface active agent of lauryl ether sulfate sodium 
salt are prepared using the cationic denatured starch obtained in Application Example 1 . They 
are used by 20 females, and performance evaluations are obtained. 

Table 1 shows the compositional components of the shampoos and their mixing amounts, 
and Table 2 shows the performance evaluations of these shampoos. Table 2 indicates that a 
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mixture with the cationic denatured starch is excellent with I, that there is no difference between 
mixtures with and without the cationic denatured starch with II, and mixture not containing the 
cationic denatured starch is excellent with III, and the number indicates the number of testers. 



Table 1 
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Components 


2 


Mixing amount (weight parts) 


3 


Lauryl ether sulfate magnesium salt 


4 


Lauryl ether sulfate sodium salt 


5 


Triethanolamine laurate 


6 


Coconut fatty acid diethanol amide 


7 


Cationic denatured starch 


8 


Ethylenediaminetetraacetic acid disodium salt 


9 


Fragrance, colorant, preservative 


10 


Suitable amounts 


11 


Purified water 
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Up to 100 
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Table 2 
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During application 
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Foaming 
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Sticky feel 
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Smoothness 


6 


Softness 
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Upon completion 
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Moistness 
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As clearly shown in Table 2, no significant difference can be observed with respect to the 
performances during application, but a significant improvement can be observed when using the 
base material in this invention with respect to the performances upon completion. 

Application Example 3 

Two clear type shampoos including (A) a mixture with the cationic denatured starch 
prepared in Application Example 2 and (C) a mixture without said starch for comparison are 
used, and the performances are evaluated as in Application Example 2. 

Table 3 shows the compositional components of the shampoos and their mixing amounts, 
and Table 4 shows their performance evaluations. I, II, and III and the numbers in Table 4 
indicate the same as in Table 2. 



Table 3 
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Components 

Mixing amount (weight parts) 

Lauryl ether sulfate magnesium salt 

Triethanolamine laurate 

Coconut fatty acid diethanol amide 

Cationic denatured starch 

Ethylenediaminetetraacetic acid disodium salt 

Fragrance, colorantant, preservative 

Proper amount 

Purified water 

Up to 100 



Table 4 
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As clearly shown in Table 4, there is no significant difference between the two during 
application, however, a significant improvement can be observed when using the base material in 
this invention with respect to the performances upon completion. 



Application Example 4 

Using the cationic denatured starch obtained in Application Example 1 , (D) which is a 
cationic denatured starch mixed with an ampholytic surface active agent of 
2-lauryl-N-carboxymethyl-N-hydroxyethyl imidazolium betaine is prepared. 2 clear type 
shampoos including this and (B) as prepared in Application Example 2 in which a cationic 
denatured starch is not mixed with an anionic surface active agent of lauryl ether sulfate sodium 
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salt are used, and performance evaluations are obtained in the same manner as in Application 
Example 2. 

Table 5 shows the compositional components of the shampoos and their mixing amounts, 
and Table 6 shows their performance evaluations. I, II, and III and the numbers in Table 6 
indicate the same as in Table 2. 



Table 5 
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Key: 



1 

2 
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8 
9 
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Components 

Mixing amount (weight parts) 

2-lauryl-N-carboxymethyl-N-hydroxyethyl imidazolium betaine 

Lauryl ether sulfate sodium salt 

Triethanolamine laurate 

Coconut fatty acid diethanol amide 

Cationic denatured starch 

Ethylenediaminetetraacetic acid disodium salt 

Fragrance, colorant, preservative 

Suitable amounts 

Purified water 

Up to 100 



Table 6 
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As clearly shown in Table 6, a significant improvement can be observed in the 
performances upon completion as when using the lauryl ether sulfate magnesium salt as the 
anionic surface active agent in Application Example 2. 

Application Example 5 

(E) A clear type shampoo is prepared by using the cationic denatured starch obtained in 
Application Example 1, and in which lauryl ether sulfate triethanolamine salt is mixed as the 
anionic surface active agent. For comparison, (B) a clear type shampoo prepared in Application 
Example 2 is used, and performance evaluations are obtained in the same manner as in 
Application Example 2. 
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Table 7 shows the compositional components of the shampoos and their mixing amounts, 
and Table 8 shows their performance evaluations. I, II, and III and the numbers in Table 8 
indicate the same as in Table 2. 



Table 7 
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Components 

Mixing amount (weight parts) 

Lauryl ether sulfate triethanolamine salt 

Lauryl ether sulfate sodium salt 

Triethanolamine laurate 

Coconut fatty acid diethanol amide 

Cationic denatured starch 

Ethylenediaminetetraacetic acid disodium salt 

Fragrance, colorant, preservative 

Suitable amounts 

Purified water 

Up to 100 
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Table 8 
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As clearly shown in Table 8, although slightly inferior when compared to Application 
Example 2 or Application Example 4 which use lauryl ether sulfate magnesium salt as an anionic 
surface active agent or 2-lauryl-N-carboxymethyl-N-hydroxyethyl imidazolium betaine as an 
ampholytic surface active agent, a reliable effect is observed in the performances upon 
completion. 

A pplication Example 6 

(F) A clear type shampoo is prepared by using the cationic denatured starch obtained in 
Application Example 1 and in which lauryl ether sulfate sodium salt is mixed as an anionic 
surface active agent. For comparison, (B) a clear type shampoo prepared in Application 
Example 2 is used, and performance evaluations are obtained in the same manner as in 
Application Example 2. 



Table 9 shows the compositional components of the shampoos and their mixing amounts, 
and Table 10 shows their performance evaluations. I, II, and III and the numbers in Table 10 
indicate the same as in Table 2. 



Table 9 
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Key: 1 


Components 


2 


Mixing amount (weight parts) 


3 


Lauryl ether sulfate sodium salt 


4 


Triethanolamine laurate 


5 


Coconut fatty acid diethanol amide 


6 


Cationic denatured starch 


7 


Ethylenediaminetetraacetic acid disodium salt 


8 


Fragrance, colorant, preservative 


9 


Suitable amounts 


10 


Purified water 


11 


Up to 100 
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Table 10 
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As clearly shown in Table 10, a slight improvement in the performances is observed 
when the cationic denatured starch is mixed. 



Application Example 7 

Two pearl form shampoos including (A f ) one that is mixed with the cationic denatured 
starch obtained in Application Example 1 and (B') one without said starch are prepared, they are 
used by 30 females, and their performance evaluations are obtained in the same manner as in 
Application Example 2. 

Table 1 1 shows the compositional components of the shampoos and their mixing 
amounts, and Table 12 shows their performance evaluations. I, II, and III and the numbers in 
Table 12 indicate the same as in Table 2. 
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Table 1 1 
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Key: 1 


Components 


2 


Mixing amount (weight parts) 


3 


2-lauryl-N-carboxymethyl-N-hydroxyethyl imidazolium betaine 


4 


Coconut fatty acid diethanol amide 


5 


Alkyl ether sulfate sodium salt 


6 


Ethylene glycol distearate 


7 


Cationic denatured starch 


8 


Ethyl enediaminetetraacetic acid disodium salt 


9 


Fragrance, colorant, preservative 


10 


Suitable amounts 


11 


Purified water 


12 


Up to 100 
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Table 12 
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As clearly shown in Table 12, a significant improvement is observed with respect to the 
performances upon completion when using the base material in this invention. 

Application Example 8 

30 g of a soluble starch are dispersed into 150 g of a 70 wt% ethanol aqueous solution 
and 4.9 g of a 15 wt% sodium hydroxide aqueous solution (0.1 times the molar weight of the 
soluble starch) are added. Next, a GTA aqueous solution is added so that the effective 
component is 20.8 g (0.74 times the molar weight of the soluble starch), heated, and reacted at 
60°C for 6.5 h. At the completion of the reaction, 150 g of a 70 wt% ethanol aqueous solution 
are added to the reaction system, and cooled until the internal temperature reaches approximately 
25°C. Neutralization is obtained with the hydrochloric acid of specification 1 so that the pH by a 
pH meter remains within a range of 5.5-6.5. Stirring further continues for 1 h, followed by 
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washing. After washing for neutralization, the reaction solution is filtered, and a reaction product 
is obtained. The obtained reaction product is washed with 150 g of a 70 wt% ethanol aqueous 
solution, and then dried under reduced pressure. 

The nitrogen content of the cationic denatured starch obtained in this manner is 
2.53 wt%, and the content of ionic chloride is 6.53 wt%. The obtained degree of substitution 
(D.S.) of the cationic radical from this nitrogen content is 0.403. 

To check the mixing effect of the cationic denatured starch in this invention, a clear type 
shampoo (G) is prepared using the cationic denatured starch obtained above, and in which lauryl 
ether sulfate magnesium salt is mixed as the anionic surface active agent. For a comparison, a 
clear type shampoo (B) prepared in Application Example 2 is used, and the performance 
evaluation is obtained as in Application Example 2. 

Table 1 3 shows the compositional components of the shampoos and their mixing 
amounts, and Table 14 shows their performance evaluations. I, II, and II and the numbers in 
Table 14 indicate the same as in Table 2. 



Table 13 
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Key: 1 Components 

2 Mixing amount (weight parts) 

3 Lauryl ether sulfate magnesium salt 

4 Lauryl ether sulfate sodium salt 

5 Triethanolamine laurate 

6 Coconut fatty acid diethanol amide 

7 Cationic denatured starch 
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8 Ethylenediaminetetraacetie acid disodium salt 

9 Fragrance, colorant, preservative 

10 Suitable amounts 

1 1 Purified water 

12 Up to 100 



Table 14 
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Key: 1 Items 

2 During application 

3 Foaming 

4 Sticky feel 

5 Smoothness 

6 Softness 

7 Combing 

8 Upon completion 

9 Moistness 

1 0 Luster 



As clearly shown in Table 14, a significant improvement in the performance is observed 
when using the base material in this invention. 



Application Example 9 

Two clear liquid type hair conditioners including (A") wherein the cationic denatured 
starch obtained in Application Example 1 is mixed and (B") one without said starch for 
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comparison are prepared. They are used by 30 females, and the performance evaluations are 
obtained in the same manner as in Application Example 2. 

Table 15 shows the compositional components of the conditioners and their mixing 
amounts, and Table 1 6 shows their performance evaluations. I, II, and III and the numbers 
indicate the same as in Table 2. 



Table 15 
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Key: 



1 
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Components 

Mixing amount (weight parts) 
Stearyltrimethylammonium chloride 
Water soluble lanolin 
Thickener 

Cationic denatured starch 
Ethanol 

Ethylenediaminetetraacetic acid disodium salt 
Fragrance, colorant, preservative 
Suitable amounts 
Purified water 
Up to 100 
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Table 16 
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Key: 1 Items 

2 During application 

3 Sticky feel 

4 Smoothness 

5 Softness 

6 Combing 

7 Upon completion 

8 Moistness 

9 Luster 

As clearly shown in Table 16, a significant improvement in the performances can be 
observed when using the base material in this invention both during application and upon 
completion. 

Application Example 10 

Two types of cream form hair conditioners including (A'") wherein the cationic denatured 
starch obtained in Application Example 1 is mixed and (B m ) one without said starch are 
prepared. They are used by 30 females, and the performance evaluations are obtained in the same 
manner as in Application Example 2. 

Table 1 7 shows the compositional components of the conditioners and their mixing 
amounts, and Table 18 shows their performance evaluations. I, II, and III and the numbers in 
Table 18 indicate the same as in Table 2. 
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Components 

Mixing amount (weight parts) 
Distearyldimethylammonium chloride 
Cetyl alcohol 
Propylene glycol 
Polyoxyethylene cetyl ether 
Glycerin 

Cationic denatured starch 
Ethylenediaminetetraacetic acid disodium salt 
Fragrance, colorant, preservative 
Suitable amounts 
Purified water 
Up to 100 
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Table 18 
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Key: 1 Items 

2 During application 

3 Sticky feel 

4 Smoothness 

5 Softness 

6 Combing 

7 Upon completion 

8 Moistness 

9 Luster 

« 

As clearly shown in Table 18, a significant improvement in the performances can be 
observed when using the base material in this invention both during application and upon 
completion. 

Application Example 1 1 

2 wt parts of the cationic denatured starch of Application Example 1 are mixed into a 
mixture of 10 wt parts of liquid paraffin (70 seconds), 10 wt parts of Vaseline, 0.5 wt part of /10 
glycerin monostearate, 2 wt parts of isopropyl palmitate, and 3 wt parts of glycerin, and a 
fragrance and a preservative in suitable amounts are also added; a total amount of 100 wt parts is 
obtained with purified water, and a neutral cream is prepared. . 

The neutral cream obtained in this manner, when compared to those without mixed 
cationic denatured starch, is dramatically improved at points such as smoothness and softness, 
for example. Moreover, the effect lasted for a long time. 
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